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Summary
COGEMA Engineering Corporation (COGEMA), under a contract from CH2M Hill Hanford Group (CH2M Hill), has performed an ultrasonic nondestructive examination of selected portions of DoubleShell Tank 241-AN-103. The purpose of this examination was to provide information that could be used to evaluate the integrity of the wall of the primary tank. The requirements for the ultrasonic examination of Tank 241-AN-103 were to detect, characterize (identify, length size, and locate), and record measurements made of any circumferential wall cracks that might be present in the lower portion of the primary tank knuckle region. Any measurements that exceed the requirements set forth in the Engineering Task Plan (ETP), RPP-22571 (Jensen 2004 ) and summarized on page 1 of this document, are reported to CH2M Hill and the Pacific Northwest National Laboratory (PNNL) for further evaluation. Under the contract with CH2M Hill, all data is to be recorded on electronic media and paper copies of all measurements are provided to PNNL for third-party evaluation. PNNL is responsible for preparing a report that describes the results of the COGEMA ultrasonic examinations.
Examination Results
The results of the examination of Tank 241-AN-103 have been evaluated by PNNL personnel. The ultrasonic examination consisted of one approximately 20-ft long scan around the circumference of the primary tank lower knuckle region. The examination was performed to detect any circumferential cracking that may be present in the lower portion of the primary tank knuckle region.
Primary Tank Wall Knuckle Scan Paths
The upper portion of the knuckle area of the primary tank was scanned utilizing the Y-arm scanner attached to the AWS-5D crawler. The Y-arm scans the transducer down around the knuckle approximately 8-in. from a starting position 2-in. below the upper knuckle weld joining Plate #5 to the knuckle. The remaining distance between the transducer and the lower knuckle weld joining the bottom plate is interrogated utilizing a multiple V path technique qualified for the extended Y-arm scanner. (Pardini 2005) The lower portion of the knuckle was examined for cracks oriented circumferentially around the primary tank. No circumferentially oriented crack-like indications were detected in the lower portion of the primary tank knuckle area. 
Introduction
COGEMA Engineering Corporation (COGEMA), under a contract from CH2M Hill Hanford Group (CH2M Hill), has performed an ultrasonic nondestructive examination (UT) of selected portions of Double-Shell Tank (DST) 241-AN-103. The purpose of this examination was to provide information that could be used to evaluate the integrity of the DST. The requirements for the UT of Tank 241-AN-103 were to detect, characterize (identify, length size, and locate), and record measurements made of any circumferential wall cracks that might be present in the lower portion of the primary tank knuckle region. Any measurements that exceed the requirements set forth in the Engineering Task Plan (ETP), RPP-22571 (Jensen 2004) , are reported to CH2M Hill and the Pacific Northwest National Laboratory (PNNL) for further evaluation. Specific measurements that are reported include the following:
• Stress-corrosion cracks that are detected in the tank knuckle.
The accuracy requirements for ultrasonic measurements for this type of defect are as follows:
• Location -locate all reportable indications within ±1.0-in.
Under the contract with CH2M Hill, all data is to be recorded on electronic media and paper copies of all measurements are provided to PNNL for third-party evaluation. PNNL is responsible for preparing a report that describes the results of the COGEMA UT.
Qualified Personnel, Equipment, and Procedure
Qualification of personnel participating in the DST inspection program, the UT equipment (instrument and mechanical scanning fixture), and the UT procedure that will be used in the examination of the current DST is required by CH2M Hill. Personnel participating in the examinations are to be certified in accordance with the American Society for Nondestructive Testing (ASNT) Guideline SNT-TC-1A-92 and associated documentation is to be provided. The capability of the UT system is to be validated through a performance demonstration test (PDT) administered by PNNL on a mock-up simulating the actual DST. The current procedure for the UT is to be based on requirements listed in the American Society for Mechanical Engineers (ASME), Boiler and Pressure Vessel Code Section V, Article 4, Ultrasonic Examination Methods for Inservice Inspection.
Personnel Qualifications
The following individual was qualified and certified to perform UT of the Hanford DST 241-AN-103: 
Ultrasonic Examination Equipment
CH2M Hill has provided the UT equipment for the examination of Tank 241-AN-103. This equipment consists of a Force Institute P-Scan ultrasonic test instrument and a Force Institute AWS-5D remote-controlled, magnetic-wheel crawler for examining the lower portion of the primary tank knuckle region. The examination of Tank 241-AN-103 included utilization of the Y-arm scanning bridge. Ultrasonic transducers used for the examinations are commercial off the shelf. The P-Scan ultrasonic system and Y-arm scanner attachment have been qualified through a PDT administered by PNNL. (Posakony and Pardini 1998) 
Ultrasonic Examination Procedure
COGEMA has provided the UT procedure for the examination of Tank 241-AN-103. This procedure, COGEMA-SVUT-INS-007.3, Revision 3, outlines the type of UT and mechanical equipment that are to be used as well as the types of transducers. Only angle-beam transducers are used for the examination of the lower portion of the primary tank knuckle region. The examination procedures include full documentation on methods for calibration, examination, and reporting. Hard copies of the P-Scan (projection or angle beam) views of all areas scanned are made available for analysis. The UT procedure requires the use of specific UT transducers for the different examinations. A calibration performed before and after the examinations insures that each transducer used in the inspection is adjusted and that the entire system is performing correctly. The COGEMA UT procedure has been qualified through a PDT. Revisions to the procedure are reviewed to determine if a further PDT is required. (Posakony and Pardini 1998) (Pardini 2005) 
Ultrasonic Examination Configuration
COGEMA is required to inspect selected portions of the DSTs which may include the primary and secondary tank walls, the HAZ of the primary tank vertical and horizontal welds, and the tank knuckle and bottoms. The P-Scan system has been configured to perform these examinations and has been performance tested. The examination of Tank 241-AN-103 included only the UT of the lower portion of the primary tank knuckle region.
Primary Tank Wall Knuckle Area Transducer Configuration
Examination of the knuckle utilizes a modified scanning bridge known as the Y-arm scanner. The Y-arm provides scanning of the transducers directly on the knuckle region. The Y-arm is a special fixture that attaches to the AWS-5D magnetic wheel crawler. Its purpose is to extend the reach of the transducer assembly. This extension allows the transducer assembly to follow the curve of the upper portion of the knuckle below the transition Plate #5 to upper knuckle weld. It is designed to hold the dual 0-degree or two 45-degree transducers in the same configuration as used for the examination of the tank wall. The transducer configuration used for crack detection in this examination was a single 45-degree angle-beam transducer oriented in the axial direction. This configuration is designed to detect cracks that are in a circumferential direction with respect to the axis of the tank. 
Ultrasonic Examination Results
COGEMA has provided detailed reports, including P-Scan hard copies of all areas that were ultrasonically examined, to PNNL for third-party review. The data was acquired and analyzed by COGEMA Level III Mr. Wes Nelson. The results of the examination of Tank 241-AN-103 showed no indication of cracking present in the approximately 20-ft. of lower knuckle area examined.
Conclusions
Primary Tank Wall Knuckle Scan Paths
The upper portion of the knuckle area of the primary tank was scanned utilizing the Y-arm scanner attached to the AWS-5D crawler. The Y-arm scans the transducer down around the knuckle approximately 8-in. from a starting position 2-in. below the upper knuckle weld joining Plate #5 to the knuckle. The remaining distance between the transducer and the lower knuckle weld joining the bottom plate is interrogated utilizing a multiple V path technique qualified for the extended Y-arm scanner. (Pardini 2005) The lower portion of the knuckle was examined for cracks oriented circumferentially around the primary tank. No circumferentially oriented crack-like indications were detected in the lower portion of the primary tank knuckle area.
